Objectives: To compare outcomes of chordal replacement versus leaflet resection techniques for repair of isolated posterior mitral leaflet prolapse.
Results: One randomized controlled trial (RCT), 1 propensity-matched study, and 6 unadjusted observational studies, with a total of 1926 patients, met our inclusion criteria. Two studies reported only perioperative outcomes; mean follow-up ranged from 1.0 to 5.9 years in the remaining studies. In pooled data from unadjusted observational studies, annuloplasty ring diameter was higher in the neochord group (þ1.5 mm; P ¼ .0003), but with high heterogeneity (I 2 ¼ 91%). Based on limited data, postprocedural left ventricular ejection fraction may be greater in the neo-chord group, but this difference reached statistical significance only in the RCT (þ3.4%; P ¼ .03), and not in 2 observational studies that reported this outcome (þ2.7%; P ¼ .10). There was no difference in recurrent mitral regurgitation at follow-up between the resection and neo-chord groups; however, patients in the neo-chord group had a lower rate of mitral valve reoperation at follow-up in the unadjusted observational studies (incidence rate ratio, 0.22; P ¼ .0008 [I 2 ¼ 0%; 4 studies, 1331 patients]).
Conclusions: Chordal replacement may be associated with greater freedom from reoperation and may lead to improved postoperative left ventricular function compared with leaflet resection. However, these conclusions are supported primarily by data from unadjusted observational studies, and high-quality RCTs of chordal replacement versus leaflet resection are needed. (J Thorac Cardiovasc Surg 2018;155:120-8)
Posterior mitral leaflet repair with leaflet resection (A) versus chordal replacement (B).
Central Message
Compared with leaflet resection, chordal replacement may be associated with greater freedom from reoperation and improved left ventricular function following repair of posterior mitral prolapse.
Perspective
The ideal surgical strategy for mitral repair in the setting of isolated posterior prolapse remains unclear. We found that leaflet resection and chordal replacement are associated with similar survival and freedom from recurrent mitral regurgitation. However, chordal replacement may be associated with greater freedom from reoperation and improved postoperative left ventricular function.
See Editorial Commentary page 129.
Mitral valve prolapse is common, with a prevalence of 0.6% to 2.7% in the general population. [1] [2] [3] Many of these patients will develop severe mitral regurgitation (MR), Patients with severe symptomatic MR have lower survival compared with age-matched controls. 4 Even asymptomatic patients are at risk, with one-third developing adverse cardiac events within 5 years of diagnosis. 5 Mitral valve repair has been shown to improve symptoms and restore survival equivalent to that of age-matched controls. 6 Furthermore, mitral valve repair is associated with better survival and fewer valve-related complications at follow-up compared with mitral valve replacement. 7 As a result, mitral valve repair has emerged as the preferred surgical strategy and gold standard treatment for severe mitral regurgitation caused by leaflet prolapse. 8 The most common leaflet abnormality seen in degenerative mitral regurgitation is isolated prolapse of the posterior leaflet. 9 This abnormality is repaired primarily with either leaflet resection or leaflet preservation using artificial neochordae. 6, [9] [10] [11] Several studies have reported favorable longterm outcomes with both strategies. 6, [12] [13] [14] [15] Importantly, despite the fact that mitral valve repair is performed with increasing frequency in North America, 16 there is equipoise regarding the ideal surgical technique for mitral reconstruction, and thus the decision to use either surgical strategy is based largely on surgeon preference. We conducted the present systematic review and meta-analysis to compare chordal replacement and leaflet resection techniques for the repair of isolated posterior mitral leaflet prolapse.
METHODS

Data Sources
On August 9, 2016, we systematically searched Ovid MEDLINE (1996 to 2016 July week 4) and EMBASE Classic (1980 to 2016 week 32) for relevant studies using the following text word search in the title or abstract: ''mitral'' AND ''posterior'' AND (''repair'' OR ''resect*'' OR ''chord*'' OR ''neochord*'' OR ''neo-chord*''), where ''*'' indicates any other additional letters for the root words in the search strategy. The search strategy is shown in Figure E1 . We also searched bibliographies of included studies. We imposed no language restrictions.
Study Selection
We included all studies comparing any leaflet resection technique to the use of neo-chordae for repair of isolated posterior mitral leaflet prolapse that reported any of the prespecified perioperative or long-term clinical outcomes (ie, all-cause mortality, mitral valve reintervention) or echocardiographic outcomes (ie, residual or recurrent MR, mean mitral valve gradient, effective orifice area, left ventricular ejection fraction (LVEF), presence of systolic anterior motion [SAM] ). Studies were excluded if no clinical outcomes were reported or if data were published only as an abstract. Citations were screened in duplicate, and a full text review, also in duplicate, was performed to determine eligibility when either screening reviewer felt that a citation potentially met inclusion criteria. Disagreements regarding inclusion were reconciled via consensus.
Data Extraction and Quality Assessment
Two reviewers (A.M. and R.N.) independently abstracted data, including details of the publication (ie trial authors, enrolment period, year of publication, study design), inclusion/exclusion criteria, demographics of the enrolled patients, description of the interventions used, and outcome definitions and events. The risks of bias in randomized controlled trials (RCTs) (including blinding of participants, method of sequence generation and allocation concealment, intention-to-treat analysis, early trial stoppage for efficacy before planned enrollment completion, and loss to follow up) and cohort studies (including retrospective vs prospective data collection, concurrent vs historical controls, and comparable baseline characteristics of cases and controls) were formally assessed using the Cochrane Collaboration's Risk of Bias tool for RCTs 17 and the Newcastle-Ottawa Scale for nonrandomized studies, 18 respectively. Disagreements were resolved by consensus. This study was conducted in accordance with PRISMA guidelines. 19 
Data Analysis
All analyses were performed using RevMan version 5.2 (Cochrane Collaboration, Oxford, United Kingdom) and random-effects models, which incorporate between-trial heterogeneity and give wider and more conservative confidence intervals (CIs) when heterogeneity is present. 20 Statistical heterogeneity among trials was assessed using I 2 , defined as the percentage of total variability across studies attributable to heterogeneity rather than chance, and used published guidelines for low (I 2 ¼ 25% to 49%), moderate (I 2 ¼ 50% to 74%), and high (I 2 >75%) heterogeneity. 21 For perioperative outcomes, relative risks (RR) were used to pool binary outcomes and weighted mean differences to pool continuous data. For skewed continuous data, means were assumed to equal medians, and standard deviations were assumed to equal the interquartile range divided by 1.35. 22 For long-term outcomes with potentially different follow-up between groups, we pooled incidence rate ratios on the logarithmic scale using the generic inverse variance method. When hazard ratios (assumed to be equivalent to incidence rate ratios) were not provided, incidence rate ratios for each study were calculated using Kaplan-Meier survival curve estimates for each group, and the log-rank survival curve P value to estimate the standard error of the logarithm-transformed incidence rate ratio. Individual trial and pooled summary results are reported with 95% CIs.
Study results were subgrouped by study type: RCT versus propensity score-matched or risk-adjusted observational data versus unmatched/unadjusted observational data. 23, 24 Observational studies that reported both matched or risk-adjusted and unmatched/unadjusted data were included separately for subgroup comparisons. We planned to assess for publication bias using funnel plots if at least 10 trials were identified. 17 
RESULTS
Characteristics and Quality of Included Studies
The initial search strategy after de-duplication yielded 2144 citations from MEDLINE and Embase, 20 of which were retrieved for full text review ( Figure E1 ). One RCT 25 and 7 observational studies, [26] [27] [28] [29] [30] [31] [32] covering a total of 1926 patients, met our inclusion criteria (Tables E1 and  E2) . Two studies followed patients only to 30 days or
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The Journal of Thoracic and Cardiovascular Surgery c Volume 155, Number 1hospital discharge 27, 29 ; mean follow up ranged from 1.0 to 5.9 years in the remaining studies. The unblinded RCT 25 was conducted in 2 centers and used concealed allocation, but excluded 7 of 129 patients who underwent repair using both resection and neo-chordae techniques, and used perprotocol analysis rather than intention-to-treat analysis for the 12 additional patients who crossed over. The 7 included observational studies were retrospective; 1 included 2 centers, 30 and the other 6 were single-center studies. All observational studies involved comparison with concurrent controls, although in most series the proportion of patients undergoing the neo-chordae procedure increased over time. In all studies, the choice of surgical technique was at the surgeon's discretion, and there typically were baseline differences between the neo-chordae and resection groups (Tables 1 and 2 ). One of the observational studies also included a matched comparison, 29 whereas another provided long-term mitral valve reoperation data that were adjusted for baseline differences. 31 The RCT was considered at high risk of bias owing to lack of blinding, postrandomization exclusions, patient crossover, and lack of intention-to-treat analysis (Table E1 ). The observational studies scored 6 or 7 out of 9 on the Newcastle-Ottawa Scale, losing points for lack of comparability between groups and short duration of follow-up for some of the studies (Table E3 ).
Surgical and Perioperative Outcomes
The propensity-matched observational study demonstrated shorter duration of cardiopulmonary bypass in the neo-chord group, and a similar duration of aortic crossclamp time in the 2 groups ( Figures E2 and E3) . Conversely, pooled analysis of the remaining observational studies and the single RCT demonstrated no significant differences in cardiopulmonary bypass and aortic cross-clamp times between the 2 groups, with high heterogeneity (I 2 > 90%) among the studies ( Figures E2 and E3 ). Rates of successful mitral valve repair were very high, ranging from 96% to 100%, and did not differ significantly between the groups (Table 2 ). Pooling data from the unmatched observational studies, implanted annuloplasty ring diameter was higher in the neo-chord group (þ1.5 mm; 95% CI, þ0.7 to þ2.3 mm; P ¼ .0003; 6 studies, 1735 patients), albeit with high heterogeneity (I 2 ¼ 91%). Differences in implanted ring diameters did not reach statistical significance in the single RCT and the matched observational studies ( Figure 1 ). Perioperative mortality was very low and not significantly different between the groups ( Figure E4 ), as were rates of perioperative stroke and myocardial infarction ( Figures E5 and E6 ). The mean postprocedural mitral regurgitation grade was not different between the groups and showed high heterogeneity (I 2 ¼ 78%) ( Figure E7 ). Postprocedural mitral effective orifice area and mean gradient were reported infrequently. Based on data from a single unmatched observational study, the average effective orifice area was significantly larger (P <.001) and the mean mitral gradient was significantly lower (P ¼ .002) in the neo-chord group ( Figures E8 and E9) . However, the RCT found no significant difference in postprocedural effective orifice area . Individual study and pooled mean differences are presented separately for the randomized controlled trial, propensity-matched observational studies, and nonmatched observational studies. The pooled mean differences with 95% confidence intervals were calculated using random-effects models. SD, Standard deviation; CI, confidence interval; RCT, randomized controlled trial.
(P ¼ .34), whereas the lower gradients observed in the neochord group were on the cusp of statistical significance (P ¼ .054) ( Figures E8 and E9 ). The incidence of SAM was low and did not differ between the 2 groups ( Figure E10 ). Based on limited data, postprocedural LVEF appeared to be higher in the neo-chord group, but this difference reached statistical significance only in the RCT (þ3.4%; 95% CI, þ0.2 to þ6.6%; P ¼ .03), not in the 2 observational studies that reported this outcome (þ2.7%; 95% CI, À0.5 to þ5.9%; P ¼ .10) (Figure 2 ).
Long-Term Outcomes
There was no difference in the rate of recurrent moderate or severe MR at follow-up between the resection and neochord groups (incidence rate ratio, 1.04; 95% CI, 0.70 to 1.55; P ¼ .85; I 2 ¼ 27%; 3 unmatched observational studies, 609 patients; mean follow-up, 1.6 to 3.4 years) (Figure 3) . However, patients in the neo-chord group had a lower rate of mitral valve reoperation at follow-up in the unadjusted observational studies (RR, 0.22; 95% CI, 0.09 to 0.54; P ¼ .0008; I 2 ¼ 0%; 4 studies, 1331 patients; mean follow-up, 2.0 to 5.9 years) (Figure 4) . Similar findings were observed in the observational study that adjusted for the baseline differences between the groups (RR, 0.38; 95% CI, 0.12 to 1.17; P ¼ .09; 670 patients; mean follow-up, 2.8 years), but this did not reach statistical significance (Figure 4) . In all 4 studies reporting freedom from reoperation, reintervention was due predominantly to recurrence of MR. Freedom from mitral valve reoperation was not reported in the RCT. The pooled data from observational studies showed no differences in mortality at followup between the groups (RR, 0.27; 95% CI, 0.05 to 1.46; P ¼ .13; I 2 ¼ 0%; 4 studies, 1328 patients; mean followup, 1.2 to 5.9 years). There were no additional deaths at follow-up among perioperative survivors in the single RCT ( Figure E11 ). Mean mitral gradient and LVEF at follow-up were reported infrequently, and were not significantly different between the groups (Figures E12 and E13) .
The small number of included studies precluded any meaningful assessment of publication bias, although funnel plots including very small numbers of studies did not suggest the presence of asymmetry.
DISCUSSION
We performed a systematic review and meta-analysis to compare perioperative and long-term outcomes between chordal replacement and leaflet resection techniques for the repair of isolated posterior mitral leaflet prolapse. The major findings from this study are that both techniques appear to provide similar perioperative outcomes, freedom from recurrent MR, and late survival, and that chordal replacement may allow implantation of larger annuloplasty rings and may be associated with greater freedom from mitral reoperation, although these observations are derived from unmatched observational studies. In addition, chordal replacement may be associated with improved . Individual study and pooled mean differences are presented separately for the randomized controlled trial, propensity-matched observational studies, and nonmatched observational studies. The pooled mean differences with 95% confidence intervals were calculated using random-effects models. SD, Standard deviation; CI, confidence interval; RCT, randomized controlled trial.
postoperative left ventricular function. Importantly, this systematic review highlights the lack of high-quality data to inform decisions regarding the optimum surgical technique for mitral reconstruction (Video 1).
Resection of the prolapsed segment and stabilization of the mitral annulus with ring implantation-as described and popularized by Alain Carpentier 10 -has been the conventional technique for the repair of posterior leaflet prolapse for years, and has been associated with excellent long-term outcomes. 33 This approach may be technically demanding, however. Large resections often require annular plication, which may reduce the overall annular area. Furthermore, finite element studies have suggested excessive stress on the posterior leaflet with the use of resection FIGURE 4. Forest plot comparing chordal replacement versus leaflet resection techniques on freedom from mitral valve reoperation at follow-up. Individual study and pooled incidence rate ratios are presented separately for the randomized controlled trial, propensity-matched observational studies, and nonmatched observational studies. The pooled incidence rate ratios with 95% confidence intervals were calculated using random-effects models. Mean overall follow-up durations are provided in brackets after author name for each study. SE, Standard error; CI, confidence interval; RCT, randomized controlled trial. Forest plot for freedom from recurrent moderate or severe mitral regurgitation at follow-up. Forest plot comparing chordal replacement versus leaflet resection techniques on freedom from recurrent moderate or severe mitral regurgitation at follow-up. Individual study and pooled incidence rate ratios are presented separately for the randomized controlled trial, propensity-matched observational studies, and nonmatched observational studies. The pooled incidence rate ratios with 95% confidence intervals were calculated using random-effects models. Mean overall follow up durations are provided in brackets after author name for each study. SE, Standard error; CI, confidence interval; RCT, randomized controlled trial; MR, mitral regurgitation.
techniques. 34 Leaflet preservation techniques-the socalled ''respect rather than resect'' approach-emerged as an alternative to leaflet resection, which targets correction of leaflet prolapse while preserving leaflet tissue to ensure a larger coaptation surface and a decrease in leaflet stress. 35, 36 This strategy may be technically more straightforward and is more commonly used with minimally invasive approaches. 31, 37 Several studies have reported favorable long-term outcomes with both strategies. 6, 9, [12] [13] [14] [15] 33 However, most of those studies focused on MR recurrence at follow-up as the primary outcome of interest. More recent data have focused on functional mitral stenosis after mitral valve repair. 38, 39 The importance of functional mitral stenosis is being increasingly recognized, with mitral repair now performed in selected asymptomatic patients. 8 These are often young, active adults who are able to generate large transmitral valve gradients.
Despite revealing no difference in rates of recurrent MR at follow-up, our study does suggest higher rates of reoperation with the use of leaflet resection techniques compared with leaflet preservation with chordal replacement. This finding, coupled with the implantation of smaller annuloplasty rings in the leaflet resection group, raises the question of whether functional mitral stenosis was responsible for the increased rate of reintervention observed in these patients. In the absence of patient-level data, and given the fact that only a few studies have reported mitral effective orifice area and mean gradient at follow-up, this assertion is purely speculative, and the meta-analysis reported herein should be considered as hypothesis-generating. The Canadian Mitral Research Alliance (CAMRA) Randomized Controlled Trial (ClinicalTrials.gov; NCT02552771), a prospective trial comparing the incidence of functional mitral stenosis with resection versus neo-chordal repair, is currently enrolling patients and will shed light on this important issue. 40 Another interesting finding from this study is the higher postprocedural LVEF in the neo-chord group, which reached statistical significance in the RCT but not in the 2 observational studies that reported this outcome. The rationale for chordal techniques involves ''respecting'' the normal valvular geometry, which is intimately tied to left ventricular function. David et al 41 have previously reported that in resections of the posterior leaflet of the mitral valve >1.5 cm, there was impaired contractility of the posterior wall of the left ventricle. Similarly, Imasaka et al 27 reported superior postoperative left ventricular performance in patients undergoing chordal replacement by virtue of better left ventricular efficiency. Suri et al 42 showed that the decrease in LVEF early after mitral valve surgery represents a compensatory mechanism in response to alterations in left ventricular volume and dimensions, rather than left ventricular dysfunction due to impaired myocardial contractility. 42 Systolic function after mitral valve surgery is best preserved by maintaining continuity between the mitral apparatus and the left ventricular wall. 43 Imasaka et al 27 postulated that this is one of the mechanisms by which chordal replacement leads to better ventricular function, because this technique does not involve any disruption of the ventriculoannular continuity.
The comparative incidence of postoperative SAM in resection and nonrejection techniques is controversial. SAM can occur with both insufficient posterior leaflet resection and the use of excessively long posterior leaflet neo-chords, which displace the coaptation line toward the left ventricular outflow tract. 44, 45 In the present metaanalysis, the incidence of postoperative SAM was low and did not differ between the 2 groups, suggesting that with careful attention, the risk can be largely mitigated using either technique.
Mitral valve repair is a dynamic field, as evidenced by the introduction of several new repair techniques over the last several years. 46 Beyond the approaches that form the focus of this study, a number of novel techniques have been reported, including butterfly resection, 47 foldoplasty, 48 leaflet remodeling, 49 and chordal transfer. 13 Many such techniques were developed to facilitate minimally invasive approaches. It is critical that mitral surgeons can use several different techniques individualized to the quality and quantity of mitral tissue, as well as each patient's specific dysfunction and lesions. Further studies are needed to determine the subgroup of patients that stands to gain the most from each technique.
Study Strengths and Limitations
To our knowledge, this is the first systematic review and meta-analysis to compare leaflet resection versus chordal replacement techniques for the repair of isolated posterior mitral leaflet prolapse. The strength of this review is the use of rigorous methodology, including a reproducible and comprehensive literature search, clearly defined inclusion criteria, duplicate citation review, data abstraction, and quality assessment of individual studies. Our systematic review highlights the small number of studies, and the small numbers of enrolled patients per study, examining this question. In contrast to the abundance of case series describing medium-and long-term outcomes of mitral valve repair using either resection or nonresection techniques, there is a paucity of comparative data and only a single RCT directly comparing the 2 approaches. Of note, this RCT enrolled less than one-half of all eligible patients during the study period, raising questions about a potential selection bias. Furthermore, there was significant heterogeneity among the included studies regarding outcomes reported, patient baseline characteristics, and surgical approach used (ie, standard, minithoracotomy, or robotic). Many of the studies compared cohorts that were not entirely contemporaneous (given that use of the neo-chordae technique typically increased over time), raising questions about a potential learning curve effect. In addition, essentially all the observational studies included in this meta-analysis had baseline differences between the groups and/or differences in criteria for undergoing neo-chordae repair versus resection, and small differences in valve anatomy and function-which are unlikely to be recorded in retrospective unmatched studies-could have significantly affected the results. As a result of these limitations, it is difficult to arrive at definitive conclusions from the limited data, and findings from this study should be regarded as hypothesisgenerating. In addition, it is unclear how closely outcomes within each study might have been related to individual surgeons' experience and level of comfort with each of the 2 techniques. Furthermore, most studies included in this analysis focused on survival, reintervention, and MR recurrence, with few studies reporting echocardiographic outcomes, such as effective orifice area and mitral gradient.
CONCLUSIONS
Chordal replacement and leaflet resection offer excellent outcomes in the repair of posterior mitral valve prolapse with respect to MR recurrence and late survival. However, data from primarily observational studies suggest that chordal replacement may be associated with greater freedom from reoperation. In addition, chordal replacement may lead to improved postoperative left ventricular function. High-quality, long-term prospective trials of chordal replacement versus leaflet resection for posterior leaflet prolapse are needed.
Conflict of Interest Statement
Authors have nothing to disclose with regard to commercial support. FIGURE E1. Search strategy and study flowchart. Flow chart for the systematic review and meta-analysis showing the search strategy, and the number of studies retained and number of studies excluded with reason for exclusion at each stage of the study selection process.
FIGURE E2. Forest plot comparing chordal replacement versus leaflet resection techniques on duration of cardiopulmonary bypass (in minutes)
. Individual study and pooled mean differences are presented separately for the randomized controlled trial, propensity-matched observational studies, and nonmatched observational studies. The pooled mean differences with 95% confidence intervals were calculated using random-effects models. SD, Standard deviation; CI, confidence interval; RCT, randomized controlled trial. FIGURE E3. Forest plot comparing chordal replacement versus leaflet resection techniques on duration of aortic cross-clamping (in minutes). Individual study and pooled mean differences are presented separately for the randomized controlled trial, propensity-matched observational studies, and nonmatched observational studies. The pooled mean differences with 95% confidence intervals were calculated using random-effects models. SD, Standard deviation; CI, confidence interval; RCT, randomized controlled trial. . Forest plot comparing chordal replacement versus leaflet resection techniques on perioperative mortality. Individual study and pooled incidence rate ratios are presented separately for the randomized controlled trial, propensity-matched observational studies, and nonmatched observational studies. The pooled incidence rate ratios with 95% confidence intervals were calculated using random-effects models. CI, Confidence interval; RCT, randomized controlled trial.
FIGURE E5. Forest plot comparing chordal replacement versus leaflet resection techniques on perioperative stroke. Individual study and pooled incidence rate ratios are presented separately for the randomized controlled trial, propensity-matched observational studies, and nonmatched observational studies. The pooled incidence rate ratios with 95% confidence intervals were calculated using random-effects models. CI, Confidence interval; RCT, randomized controlled trial.
FIGURE E6. Forest plot comparing chordal replacement versus leaflet resection techniques on perioperative myocardial infarction. Individual study and pooled incidence rate ratios are presented separately for the randomized controlled trial, propensity-matched observational studies, and nonmatched observational studies. The pooled incidence rate ratios with 95% confidence intervals were calculated using random-effects models. CI, Confidence interval; RCT, randomized controlled trial. . Individual study and pooled mean differences are presented separately for the randomized controlled trial, propensity-matched observational studies, and nonmatched observational studies. The pooled mean differences with 95% confidence intervals were calculated using random-effects models. SD, Standard deviation; CI, confidence interval; RCT, randomized controlled trial. . Individual study and pooled mean differences are presented separately for the randomized controlled trial, propensity-matched observational studies, and nonmatched observational studies. The pooled mean differences with 95% confidence intervals were calculated using randomeffects models. SD, Standard deviation; CI, confidence interval; RCT, randomized controlled trial.
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The Journal of Thoracic and Cardiovascular Surgery c Volume 155, Number 1 128.e5 FIGURE E11. Forest plot comparing chordal replacement versus leaflet resection techniques on freedom from all-cause mortality at follow-up. Individual study and pooled incidence rate ratios are presented separately for the randomized controlled trial, propensity-matched observational studies, and nonmatched observational studies. The pooled incidence rate ratios with 95% confidence intervals were calculated using random-effects models. Mean overall follow up durations are provided in brackets after the author's name for each study. SE, Standard error; CI, confidence interval; RCT, randomized controlled trial.
FIGURE E12. Forest plot comparing chordal replacement versus leaflet resection techniques on left ventricular ejection fraction at follow-up (in %). Individual study and pooled mean differences are presented separately for the randomized controlled trial, propensity-matched observational studies, and nonmatched observational studies. The pooled mean differences with 95% confidence intervals were calculated using random-effects models. Mean overall follow up durations are provided in brackets after the author's name for each study. SD, Standard deviation; CI, confidence interval; RCT, randomized controlled trial.
The Journal of Thoracic and Cardiovascular Surgery c Volume 155, Number 1 128.e7 FIGURE E13. Forest plot comparing chordal replacement versus leaflet resection techniques on mean mitral gradients at follow-up (in mmHg). Individual study and pooled mean differences are presented separately for the randomized controlled trial, propensity-matched observational studies, and nonmatched observational studies. The pooled mean differences with 95% confidence intervals were calculated using random-effects models. Mean overall follow-up durations are provided in brackets after the author's name for each study. SD, Standard deviation; CI, confidence interval; RCT, randomized controlled trial. 
